We are interested in the manner of propagation of hydromagnetic waves in the Earth's upper atmosphere. The density changes continuously in the atmosphere and the steady magnetic field is a dipole field, but we discuss here the laws of reflection and refraction of hydromagnetic waves at a plane boundary between two semi-infinite homogeneous media of anisotropic electrical conductivity under a uniform steady magnetic field. When the steady magnetic field is perpendicular to the boundary plane, the laws of reflection and refraction are simple, but when the steady magnetic field makes an angle with the plane, they are complicated. The incident ordinary (or extraordinary) waves may be reflected or refracted as the ordinary or extraordinary waves and propagate anisotropically.
Introduction
Some of the geomagnetic disturbances have their origin outside the Earth's atmosphere.
The disturbances propagate as hydromagnetic waves through the Earth's atmosphere suffering phase delay, reflection, refraction and absorption, and finally are observed at the Earth's surface. Piddington (1956 Piddington ( , 1959 provided useful information about the transmission of geomagnetic disturbances by a study of the separate equation of the ion-electron plasma and the neutral atom gas.
The laws of reflection and refraction of a plane Alfven wave in an incompressible medium of infinite electrical conductivety have been investigated by Walen (1944 Walen ( , 1946 , Alfven (1950 ), Lundquist (1952 ), Ferraro (1954 and Roberts (1955) . The investigation in a compressible medium of infinite electrical conductivity was done by Simon (1958) and Williams (1960) . We shall discuss in this paper the reflection and refraction of hydromagnetic waves under the condition of the upper region of the atmosphere (Piddington 1969) in which hydromagnetic waves propagate in the ion-electron plasma alone. It is difficult to discuss the propagation of hydromagnetic waves in a dipole field. Though this paper concerns weak hydromagnetic waves in anisotropic medium under a uniform field, it may throw some light on the manner of reflection and refraction of hydromagnetic waves in the upper atmosphere.
The transmission equations
The transmission of hydromagnetic waves through a partially ionized gas is discussed by using the equations of motion of two gases only, the plasma and the neutral atom gas (Piddington 1959) , neglecting ordinary viscosity due to thermal motions of the particles (Piddington 1957 ) and the effect of gas pressure gradients caused by the wave (Piddington 1955 (Piddington , 1959 . The hydromagnetic equations may be listed (Piddington 1954a (Piddington , 1956 (Piddington , 1959 period taken to accelerate the neutral atomes to the same velocity as the plasma. Though we are dealing with a partially ionized gas, equation (1) refers to a fully ionized gas because the effects of neutral atomes are introduced separately by equations (2) and (3). This method is essential when we are dealing with waves of frequency greater than the neutral atom collision frequency, when the concept of conduitivity in the partially ionized gas is not valid. This method can be applied for most geomagnetic disturbances (Piddington 1959) . Equations (1), (2) and (3) are linearized. As
Dispersion equation
From the equations (4)- (9), we have for the a wave ; S= 1 for the E wave.
Reflection and Refraction of plane waves
We discuss the reflection and refraction of hydromagnetic waves in the upper atmospheric region (Piddington 1959) where the disturbances travel as hydromagnetic waves in the ion plasma alone. Losses are small in this region. In the lower atmospheric region, the medium behaves for waves of all periads between 1 sec and 104sec From (18), we obtain the laws of refection and refraction of the O wave,
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